Abstract. We consider the problem of an electromagnetic plane wave normally incident upon a slab of material whose constitutive parameters are subjected to lossy random perturbations. A transmission line model is adopted, wherein the four distributed parameters are assumed to be strongly mixing random functions of distance along the line. We study the reflection of energy at the input in the diffusion limit, an asymptotic limit involving weak random perturbations and long transmission lines. In the presence of dissipation, the probability density function for the modulus of the reflection coefficient approaches a nontrivial limit as the line length approaches infinity. We compute the mean and fluctuations of the voltage and power reflection coefficients with respect to this limiting density as a function of the dissipation.
1. Introduction. Consider the problem of an electromagnetic plane wave normally incident upon a slab of material whose permittivity, conductivity and permeability have been randomly perturbed. Assume that the slab is homogeneous in the plane transverse to the propagation direction and that in the absence of perturbations the constitutive parameters reduce to those of free space. This one-dimensional problem is mathematically equivalent to the analysis of a transmission line whose corresponding four distributed parameters are randomly perturbed 2], [5] . We shall adopt this transmission line model.
The nondissipative or lossless case has been studied by a number of authors (_2], [3] , [7] and the references therein). For a general class of random perturbations known as strongly-mixing processes [1] , [8] it is known that the modulus of the input reflection coefficient converges in probability to unity as the slab thickness becomes infinite; in another case [9] this convergence to unity has been shown to hold almost surely. This behavior has also been observed in numerical simulation studies [3] , 4], [6] , 9]. Tutubalin [10] , however, has shown that if the random perturbations are weakly dissipative, the marginal density function for the modulus of the reflection coefficient approaches a nontrivial limit as the slab thickness becomes infinite. Our goal in this paper is to extend [8] 2. Formulation of the problem. Let (fL , P) denote an underlying probability space with element 09 f. E{ will be used to indicate expectation, i.e., integration with respect to the probability measure P. Frequency will be denoted by f. We consider the following transmission line equations"
where an e -i:E time-dependence has been omitted and where we assume that
with e a small real parameter. The distributed parameters of the line, therefore, are subjected to small random perturbations. We shall assume that the stochastic processes in (2) We shall assume that the line is matched at x 0 (i.e., a(0) 0) and that it is excited by a wave incident from the right at x (i.e., b(1) :# 0). Consequently, we consider the initial value problem consisting of (8) 3. Application of the limit theorem. Observe that for fixed coordinates r and 0, the coefficients of on the right side of (10) have a zero expectation. Let z e2l. We shall study (10) in the diffusion approximation, an asymptotic limit in which discussed in the literature ([1] , [2] , [3] and references therein); reference [8] in particular, deals with an application quite similar to the present case. Therefore, we shall only state the result here.
Recall that the processes in (2) were assumed to be wide sense stationary. 
